Carlitz加群と整数環のGalois加群構造(群スキームの変形と整数論への応用) by 相羽, 明
Title Carlitz加群と整数環のGalois加群構造(群スキームの変形と整数論への応用)
Author(s)相羽, 明










I1\acute /Q: $\text{ _{ }}N/K$ :Galois $G=Gal(N/K)$ Galois
N/K (normal integral basis $\mathrm{n}.\mathrm{i}.\mathrm{b}$ . )
$O_{N}$ ( $N$ ) \alpha $\{\alpha^{\sigma}\}_{\sigma\in c}\text{ }O_{N}$ OK
$O_{N}$ $O_{N}$ \alpha rank 1 $O_{K}[G]-$
\alpha n.i.b.
$N/K$ $\mathrm{n}.\mathrm{i}.\mathrm{b}$ . ? n.i.b.
(
” ”
2 $I\mathrm{t}^{r}$ $-$ )
Galois
HILBERT-SPEISER. $N/\mathrm{Q}:\text{ }$ abel tame $\mathrm{n}.\mathrm{i}.\mathrm{b}$ .
$\mathrm{n}.\mathrm{i}.\mathrm{b}$ .
942 1996 134-141 134
J. $n=p_{1}\ldots p_{S\text{ }}$ $p_{i}(i=1, \cdots, s)$ G 1
$\mathrm{n}$ $N=\mathrm{q}(\zeta_{n})$ $\zeta_{n}h.\grave{\grave{\backslash }}$ n.i.b.
$N/K\text{ }\mathrm{n}.\mathrm{i}.\mathrm{b}$. $N/K\text{ ^{ }}$ tame




$A(N/K):=\{\lambda\in K[G];\lambda \mathit{0}_{N}\subset O_{N}\}\supset O_{K}[G]$
LEOPOLDT [6] ([7] ). $N/\mathrm{Q}:\text{ }$ abel $O_{N}$ rank 1
$O_{K}[G]-$
) $\phi\in\hat{G}$( ) $e_{\phi}= \frac{1}{\# G}\sum_{\gamma\in c\emptyset}.(\gamma^{-})1\gamma \text{ }$ $’\llcorner^{\backslash }\backslash$




$f(\phi)f_{t}(\phi)^{-1}$ wild-part $\hat{G}$ $\chi,$ $\phi$
$\chi\sim\emptyset\Leftrightarrow f_{w}(\chi)=fw(\emptyset)$
$\Phi\in\hat{G}/\sim$ $e_{\Phi}= \sum_{\phi\in}$ $e_{\phi}$ Leopoldt
$A(N/ \mathrm{Q})=\Phi\in\sum\hat{G}/\sim e_{\Phi}\mathrm{Z}[G]$
( $N/\mathrm{Q}$ tame $A(N/\mathrm{Q})=\mathrm{Z}[G]$
)
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( [5] [2] )
Carlitz
$q$ :P- ($p$ ) ( n )
$k=\mathrm{F}_{q}$ q $k_{n}=\mathrm{F}_{q^{n}\text{ }}K=k(T)_{\text{ }}I\mathrm{t}_{n}^{r}=k_{n}(T)_{\text{ }}O=O_{K}=k[T]$
. $M\in O$ $[M]\in O[X]$
(1) $[1]=X$
(2) $[T]=x^{q}+TX$
(3) $[T^{n}]=[T]0[T^{n-1}]$ ( $\mathrm{O}$ )
(4) $M(T)= \sum a_{i}T^{i}(a_{i}\in k)$ $[M]= \sum a_{i}[\tau^{i}]$
$M$ \in O $[M]\in O[X]$ Carlitz
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Carlitz $\Lambda_{M}:=\{x\in I\mathrm{t}^{\prime a};c[M](x)’=0\}$ ( $K^{ac}\text{ }$ K
) $\Lambda_{M}$ $K$ $[]$ $O/MO\text{ }$







$\theta P\in O$ $I\mathrm{f}_{P^{r}}/I\mathrm{t}’$ $(r\text{ })$ PO
$\mathrm{A}\mathrm{a}$
$O_{I\dot{\backslash }}’\cdot$ $:=k[1/T]\subset I\{’$ $M\in O_{\mathrm{L}^{=}}’$ $[M]’\in O_{R}’\cdot[x]$ $[1/T]’=$
$X^{q}+(1/T)X$ $[]$ $\Lambda_{n}’:=\{x\in I4^{\prime ac};[T^{-n-1}]’(x)=0\}$
Ln $I\{’(\Lambda/)n$
Kronecker-Weber
. $N/K$ abel monic $M\in O_{K}$ $m\geq 1$ ,
$n\geq 0$
$N\subset k_{n}(\tau)\cdot R_{M}’\cdot Lm$
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N/K $O_{K}$ tame abel monic
square-free $M\in O_{K}$ $m\geq 1,$ $n\geq 0$
$N\subset k_{n}(\tau)\cdot I\mathrm{t}^{r}M^{\cdot}Lm$
\S 3.\S 1
\S 2 Chapman ii Hilbert-Speiser
CHAPMAN [2]. N/K $O_{K}$ tame abel
$o_{N}\text{ }\mathit{0}_{K}$ $N$ ( $N$ ) $O_{N}$ rank 1 $O_{K}[G]-$
$N/K\text{ }$ n.i.b. n.i.b.
. $P\in O_{K}$ monic
$\alpha=\sum_{k=0}^{q^{d}}\prod^{d}-1j=0-1\lambda(\tau^{kq^{d-}>}-\omega j<)j,-1d$
$I\acute{\{}(\Lambda_{P})/I\mathrm{t}^{r}\text{ }$ n.i.b. $d$ $P$ $P= \prod(T-\omega_{j})_{\text{ }}\omega_{j}\in k_{d}^{\star}$
$\omega_{jj+}^{q_{=\omega}}1$ $(j=0, \cdots, d-1)$ $\lambda_{(-\{}Tv_{j}$ ), $d$ $k\text{ }$ $\langle$ $k_{d}$
$\lambda_{M}$ $<>$ mod $q^{d}-1$










$k_{d}(\Lambda_{(T),d}-\omega 1’\ldots, \Lambda_{(-}T\omega_{d}),d)/k_{d}\text{ }$ n.i.b. $k(\Lambda_{P})/k_{\text{ _{ } } }$
Leopoldt
. $q$ $P\in O$ 1 $N=K(\Lambda_{P^{2}})$ $O_{N}$
$A(N/K)$
\S 4.
$q$ P $P^{2}$ $P^{n}$
( $n$ )
1. $O_{N}\text{ }A(N/K)- \text{ ^{ } }$ $\alpha\in O_{N}$
$\beta\in O_{N}$ $\det(\alpha^{\sigma\tau})\sigma,\mathcal{T}\in G$ $\det(\beta^{\sigma\tau})\sigma,\tau\in c$
1 $\det(\alpha^{\sigma\tau^{-1}})(\alpha\in O_{N})$
( – )
2. $p$ $G=G\mathit{0}\cross G_{1}$ abel ( $G\mathit{0}$ $G$ p-
) $f$ $p$ $G$
$\det(f(\sigma \mathcal{T}^{-})1)\sigma,\tau\epsilon c=\prod_{\epsilon\chi\hat{G}_{1}}(\sum_{0\mathcal{T}\in}(\sum_{G_{1}G\sigma\in}x(\sigma))f(\sigma \mathcal{T}))\# c_{0}$
2
$G=Gal(I\mathrm{t}’(\Lambda pn)/I\mathrm{t}^{r})\simeq Gal(I\{’(\Lambda P^{n})/I\mathrm{t}’(\Lambda P))\cross Gal(I\mathrm{e}^{r}(\Lambda P)/I\mathrm{t}’)$
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$\det(\alpha^{\sigma \mathcal{T}}-1)_{\sigma,\mathcal{T}}$ $\prod_{\chi P^{n}}(\sum_{\sigma}\chi(\sigma)\mathrm{T}\mathrm{r}_{K}(\Lambda)/K(\Lambda_{P})^{\alpha)^{\sigma})}q^{n}-1$
$\mathrm{T}\mathrm{r}_{K(\Lambda_{P^{n}}}$ ) $/K(\Lambda p)(\lambda_{P}^{i}n)(0\leq i<q^{n}-q^{n-1})$
P 1 Newton :






$\sum_{i=1}^{n-}1(-1)i+1\sigma-isni+(-1)^{n+}1nS_{n}$ if $n\leq t$ (1)
$\sum_{i=1}^{t}(-1)i+1\sigma-isni$ if $n>t$ (2)





$\text{ })$ . $O_{K(\Lambda_{P^{n)}}}$ $O[\lambda_{P^{n}}]$ $P^{q^{n-1}(}nq-n-1$ )
$(\mathrm{c}.\mathrm{f}.[5])$
$d^{2}\text{ }$ P- $q^{n-1}(q-1)(n-1)$




$\rho(\eta)=\lambda_{P}^{g_{\frac{-1}{22}}}$ $O_{N}$ $\rho(\lambda_{P^{2^{-1}}}^{(q})/2)=(-1)^{(+}q1)/2\lambda_{P}^{(}q-1)/2/P$ $O_{N}$
$\rho\not\in A(N/K)$
\S 5.
Galois \S 1 Chan Lim
[3] ([1] ) \S 3
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